Aims-Aggressive angiomyxoma of pelvic parts is a distinctive soft tissue tumour that chiefly involves the vulvar and perineal region of female patients. Several previous reports have demonstrated oestrogen receptor (ER) and/or progesterone receptor (PR) positivity in this neoplasm. The aim of this study was to confirm whether ER and/or PR positivity is present in aggressive angiomyxoma. We also wished to ascertain whether positivity may be found in the stromal cells of normal vulval skin and in other lesions at this site that can cause diagnostic confusion with aggressive angiomyxoma. Methods-Five aggressive angiomyxomas in female patients and one involving male pelvic soft parts were stained immunohistochemically with antibodies against ER and PR. Other samples studied were normal vulval skin (n = 7), fibroepithelial polyps of vulva (n = 7), vulval smooth muscle neoplasms (n = 5), vulval nerve sheath tumours (n = 2), vaginal angiomyofibroblastoma (n = 1), and pelvic myxoma (n = 1). Nuclear staining was classified as negative, weak, moderate, or strong and the proportion of positively staining cells was categorised as 0, < 10%, 10-50%, or > 50%. Results-All five cases of aggressive angiomyxoma in female patients were positive for ER (two with weak intensity involving < 10% of cells and three with moderate intensity involving 10-50% of cells) and four of five cases were strongly positive for PR in > 50% of cells. The other case was negative for PR. There was no staining with antibodies to ER or PR in the single male patient with aggressive angiomyxoma. Other samples exhibiting positivity of the stromal cells for either ER or PR were normal vulval skin (five of seven, ER; two of seven, PR), fibroepithelial polyps (four of seven, ER; five of seven, PR), smooth muscle neoplasms (three of five, ER; four of five, PR), nerve sheath tumours (one of two, ER; one of two, PR), angiomyofibroblastoma (one of one, ER; one of one, PR), and pelvic myxoma (one of one, PR). Conclusions-All cases of aggressive angiomyxoma of pelvic soft parts in female patients exhibited positivity for ER and/or PR. Because of its propensity to occur in female patients during the reproductive years, it is possible that aggressive angiomyxoma is a hormonally responsive neoplasm. However, dermal fibroblasts in normal vulval skin and stromal cells in a variety of vulval lesions can also be positive. ER or PR immunoreactivity cannot be used to distinguish aggressive angiomyxoma and its histological mimics. (J Clin Pathol 2000;53:603-605) 
Aggressive angiomyxoma of pelvic parts, which was described by Steeper and Rosai in 1983 , is a neoplasm that chiefly involves the vulval and perineal region of young women. 1 Despite its benign histological appearance, and although it does not metastasise, the neoplasm exhibits a pronounced tendency for local, often multiple recurrences. 1 2 Because of this, aggressive angiomyxoma must be distinguished from a variety of benign and malignant lesions that can be close histological mimics. It has been suggested that aggressive angiomyxoma might be hormone dependent and rapid growth has been observed during pregnancy. 3 In addition, several reports have demonstrated oestrogen receptor (ER) and/or progesterone receptor (PR) positivity within this neoplasm, either by immunohistochemistry or by direct assay. [3] [4] [5] [6] [7] The aim of our study was to investigate the ER and PR status of six cases of aggressive angiomyxoma, including one in a male patient. We wished to determine whether this would be of value in the distinction between aggressive angiomyxoma and a variety of lesions that can mimic it. To this end, samples of normal vulval skin and of a variety of vulval lesions were also investigated.
Materials and methods
Specimens included in our study were retrieved from the files of the department of pathology, Royal Group of Hospitals Trust, Belfast and are shown in table 1. Two of the vulval fibroepithelial polyps had a myxoid stroma. Specimens had been fixed in formalin and routinely processed in paraYn wax. The pelvic myxoma occurred in a patient with Carney's syndrome.
ParaYn wax embedded sections were cut at 4 µm on to coated slides (aminopropyltriethoxysilane; Sigma, Poole, Dorset, UK) and dried at 37°C overnight. After dewaxing and blocking of endogenous peroxidase activity in 3% alcoholic hydrogen peroxide, all sections were incubated in 0.01 M citrate buVer (pH 6.0) in a microwave oven (Whirlpool, were diluted 1/50 (5 µg/ml and 0.3 µg/ml, respectively) in Tris buVered saline (Sigma) and the sections incubated overnight at 4°C and for one hour at 37°C, respectively.
Immunolocalisation was performed using a peroxidase streptavidin-biotin complex (Dako) method. Diaminobenzidine (Dako) acted as the chromogen and the sections were counterstained in Harris's haematoxylin.
Positive controls were run with each batch. These consisted of a composite block containing varying degrees of ER and PR expression. Negative controls were run on each test case and consisted of omission of primary antibody or replacement of primary antibody with respective immunoglobulin isotype controls at concentrations comparable with test cases.
Nuclear staining was classified as negative, weak, moderate, or strong. The proportion of positive staining cells was classified as 0, + (< 10% of cells), ++ (10-50% of cells), or +++ (> 50% of cells). Table 1 shows the results of the immunohistochemical staining with antibodies to ER and PR. There was weak to moderate positivity for ER in all female patients with aggressive angiomyxoma. In the two cases where staining was weak, < 10% of cells were positive, and in the three cases where staining was moderate, 10-50% of cells stained positively (fig 1) . There was strong staining of > 50% of cells for PR in four cases (fig 2) and the other case was entirely negative. There was no staining with antibodies to ER or PR in the male patient with aggressive angiomyxoma. Both vulval fibroepithelial polyps with a myxoid stroma exhibited positivity for ER and PR.
Results
In all instances, there was staining of positive control material but no staining of negative controls. In some cases, there was positive nuclear staining of the basal layers of vulval surface squamous epithelium for ER (fig 3) . There was no nuclear staining of the squamous epithelium for PR.
Discussion
Aggressive angiomyxoma is a locally infiltrative, but non-metastasising, lesion chiefly involving the vulvar and perineal region of women and girls during the reproductive years. Histologically, the neoplasm is composed of myofibroblastic cells and prominent blood vessels within a myxoid stroma. Hormone dependency has been suggested based on a single case report of a lesion that grew rapidly during pregnancy. 3 In addition, other reports have demonstrated ER and/or PR positivity within aggressive angiomyxoma. [3] [4] [5] [6] [7] In our study, all five females patients showed positivity for ER, staining being weak or moderate in intensity. Four or five cases were strongly positive for PR throughout most of the tumour. The immunohistochemistry suggests that, in at least some cases, aggressive angiomyxoma might be a hormone responsive neoplasm. Recently, aggressive angiomyxoma has been described in male pelvic parts, [8] [9] [10] but there was no staining with antibodies to either ER or PR in the single male patient investigated. It is of interest that positivity with androgen receptors has been demonstrated in aggressive angiomyxoma in a male patient, 11 suggesting that in men the neoplasm might also be hormone dependent.
The observed positivity in aggressive angiomyxoma for ER and PR raises the possibility that hormonal manipulation might have a role in the management of this lesion. Aggressive angiomyxoma shows a similar propensity for infiltrative growth and local recurrence as do fibromatosis and desmoid tumours. Abdominal fibromatosis commonly arises in women during the reproductive years and rapid growth has been observed during pregnancy. ER and PR positivity has been observed in fibromatosis and there have been reports of a dramatic clinical response to the antioestrogen, tamoxifen. 12 13 It could be hypothesised that hormonal treatment with tamoxifen or with gonadotropin releasing hormone agonists, such as goserelin, might be of value in the management of aggressive angiomyxoma, especially in recurrent cases that are not amenable to surgical resection.
Diagnostic confusion can arise between aggressive angiomyxoma and a wide range of other myxoid lesions involving the vulvar region. This includes benign harmless lesions as well as malignant tumours with metastatic potential. It is not the purpose of our report to reiterate the diVerential diagnosis, which has been dealt with adequately in previous studies. 14 15 However, the diVerential diagnosis might include fibroepithelial polyps with a myxoid stroma, myxoid smooth muscle and nerve sheath tumours, angiomyofibroblastoma, and myxoma. Small numbers of these lesions were included in our study and these showed variable reactivity with ER and PR, suggesting that among vulval mesenchymal lesions positivity is not unique to aggressive angiomyxoma. Indeed, positivity with ER and/or PR was present in dermal fibroblasts in most samples of normal vulval skin. A previous study investigating the ER status of the vulva and vagina showed positivity within epithelial and stromal cells. 16 In conclusion, ER and/or PR positivity is present in aggressive angiomyxoma of pelvic soft parts in women. This suggests that aggressive angiomyxoma might be a hormone responsive neoplasm. However, positive staining can be present in a variety of other mesenchymal lesions involving this region, and immunoreactivity with ER and/or PR is of no value in distinguishing aggressive angiomyxoma from other lesions that can mimic it. ER and PR can also be demonstrated in normal dermal fibroblasts in the vulva and positivity within vulval mesenchymal lesions might simply be a reflection of this.
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